Fabrication of Fabric-templated and Sponge-templated Silver Structures.
To produce fabrictemplated structures, we used pieces of fabric (i.e., lace, cotton cloth) composed of cotton 100% as templates, and a 3 M solution of Ag + as silver precursor. We dipped the templates in the solution of the metal precursor for 5 minutes and then let them dry at 70 °C for around 30 minutes. Once dried,
we burned the templates loaded with the precursor in a furnace pre-heated at 550 °C.
To produce the sponge-templated structures, we used pieces of polyurethane sponges as templates. We dipped the templates in a 3 M solution of Ag + , then let them dry at 70 °C for around 30 minutes. Once dried, we burned the templates loaded with the precursor in a furnace pre-heated at 550 °C.
Characterization: Scanning electron microscopy (SEM) images and Energy Dispersive
Spectroscopy (EDS) spectra were obtained using a Vega 3 microscope (Tescan). X-ray photoelectron spectroscopy (XPS) spectra were obtained using a K-Alpha XPS system (Thermo Scientific). Multipoint BET surface area analysis with krypton was performed using an Autosorb iQ analyzer (Quantachrome) at Quantachrome's Materials Characterization Laboratory (Florida, USA).
Cyclic voltammograms were obtained using an electrochemical analyzer (model Autolab PGSTAT302N, Metrohm). Electrical measurements were performed using a source meter (model 2400, Keithly). Figure S-7 ).
Estimation of the Electrochemically
Here, ic (A) is the average capacitive current measured in a narrow range of applied potentials in the cyclic voltammogram recorded at a scan rate v (V/s); the slope of ic vs. v gives Cτ.
We used the values of Cτ to estimate the electrochemically active surface area A of the papertemplated structure by using Eq. S-2:
Where CPT was the capacitance of the paper templated structures, and CR the capacitance of the Au and Pt electrodes with known surface area.
Specifically, we recorded cyclic voltammograms in solutions of Fe(CN)6 4-(5 mM Fe(CN)6 4-in 0.5 M KCl) at seven scan rates (10, 25, 50, 75, 100, 125, and 150 mV/s) using four different electrodes: i) a gold paper-templated electrode (with geometric surface area equal to 75 mm 2 and weight equal to 10.1 mg); ii) a platinum paper-templated electrode (with geometric surface area equal to 79 mm 2 and weight equal to 6.9 mg); iii) a gold rod electrode (with geometric surface area equal to 197.7 mm 2 ); and iv) a platinum rod electrode (with geometric surface area equal to 114.0 mm 2 ). For these electrodes, we measured the average of the capacitive currents during both the positive (ia) and negative potential sweep (ic) in a range of applied potentials where no redox reactions occur (i.e., -0.09 V to -0.13 V for gold electrodes, and -0.18 V to -0.22 V for platinum electrodes). We then plotted the capacitive currents vs. the scan rate, and, using Eq. S-1, we estimated: i) the value of CPT for the paper-templated gold electrode, ii) the value of CPT for the paper-templated platinum electrode, iii) the value of CR for the gold rod electrode, iv) the value of CR for the platinum rod electrode. The rod electrodes were flat and polished, therefore we assumed that their geometric area coincided with their electrochemically active surface area. We used the values of CR and the values of CPT for the paper-templated electrodes to estimate the electrochemically active surface area of the paper-templated electrodes through Eq. S-2. We calculated an electroactive area to be 0.025 m 2 /g for paper-templated gold, and 0.105 m 2 /g for paper-templated platinum Pt.
Fabrication of Conductive Silver Lines Using a Laser Cutter.
We soaked a sheet of chromatography paper in a 1 M solution of Ag + for 10 minutes, let it dry, and then placed it inside a laser cutter (Versa Laser). We then used the software of the laser cutter to adjust the power of the laser beam (50 W, 10.6 μm) to 7% and the speed of the cutting process to 60% and upload the template of the predefined pattern. These settings partially burn the paper in a predefined pattern, resulting in the creation of well-defined metallic silver lines. After the silver pattern formed on the paper, we soaked the entire sheet of paper in an aqueous solution under agitation for one hour to dissolve most of the unreacted silver ions from the paper. Figure 3A and 3B show two SEM images of two paper sheets with embedded lines and EDS maps ( Figure 3C and 3D) confirmed that the lines were composed primarily of silver. [c] using a multi-channel pipette we added at the same time the solution of one precursor on one of the two short sides of the rectangular paper template, and the solution of the other precursor on the other short side of the rectangular paper template [d] using a multi-channel pipette we added at the same time the solution of one precursor on the middle of one of the two long sides of the rectangular paper template, and the solution of the other precursor on the middle of the other long side of the rectangular paper template
